ABSTRACT: Newspaper stories of building or expanding large-scale animal operations generally indicate that nearby communities, or at least a vocal minority, oppose the development of concentrated operations. However, conflict about the beginning or intensification of operations says little about the persistence of the controversy or the negative public opinion. A survey of 53 large-scale swine facility pork producer, their nearby neighbors, and local community hog facility activists several years after the hog facility was established or expanded indicates that there was no longer active resistance to the facilities, but negative public opinion persisted. Farmers were significantly more positive than other local residents or activists about the advantages of large-scale operations for farmers, the community, and the state and were significantly more likely to minimize any potential or actual negative impacts,
INTRODUCTION
The switch in farming management strategies from using swine production as a portion of a diversified operation to concentrated, large-scale facilities as a primary operation has been highly controversial in many rural areas in which large-scale operations were built or expanded (Thu and Durrenberger, 1998; Johnsen, 2003; Reisner, 2005) . To illustrate, the vast majority of the major newspapers in the contiguous United States and all major news networks have carried stories referring to conflict about the building or operation of largescale swine facilities (LSSF; search of 1 This material is based upon work supported by the Cooperative State Research, Education and Extension Service, USDA, (project number 600105) and the Council of Food and Agricultural Research (project number 598590). Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the authors and do not necessarily reflect the view of the USDA. 
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including odor, coming from their facility. Residents and activists could best be described as resigned to the operations; most thought that they had little power to remove the facilities under current conditions. The majority of farmers indicated that people in the area had accepted their operation, which was a significant misreading of the residents' level of support. Residents and activists did not differ significantly on most measures of opinion; the primary difference was that activists were willing to say publicly what many thought privately. The level of controversy in the community when the hog farms were established or intensified was significantly correlated with the respondent's attitudes about the impacts of the facilities years later. Farmers who had lived in the community longer, had smaller operations, and interacted more with the community were less likely to have high initial levels of controversy. major newspapers category using the following keywords: swine factory, hog factory, and mega-hog farms, for the years 1990 to 2005).
Coverage of swine operations in more rural newspaper circulation areas has been even more dramatic. For example, a comprehensive hand scan of small rural papers in Illinois (1995 Illinois ( -2000 found over 1,700 articles on LSSF (Reisner, 2005) . The majority of all the stories about the hog facilities, however, were written before the hog farms were expanded or built or in the very early months of operation. Therefore, the objections that neighbors, activists, and others offered were about potential, rather than actual, problems and theoretical, rather than ongoing, benefits. Because it is likely that newspaper sources could describe more-and potentially far more-problems and benefits than neighbors or community members would observe, newspapers are an unreliable guide to public reaction.
The study reported here evaluated how residents, farmers, and activists viewed the problems and benefits associated with LSSF several years after the beginning of the intensive news coverage.
MATERIALS AND METHODS
Animal Care and Use Committee approval was not obtained for this study because no animals were used.
Area of Study
The study was a part of a larger study of newspaper coverage of the swine farm issue. In the first part of the study, the newspaper population group was separated into counties that had a LSSF (>1,000 head) sited or proposed as of January 1998. Twenty-three daily newspapers (22 local and 1 state newspaper) were selected from a list of all daily newspapers in these counties using a table of random numbers. Because one study goal was to contrast what the newspapers said with what people in the area believed were the actual problems, the 22 newspapers and the 52 counties they covered were kept as the basic units of this survey. The survey reported here was collected in the middle of the newspaper data collection period; there was little change in newspaper arguments during the period of newspaper data collection (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) .
The general problems that the residents were concerned about-health, environmental issues, community stability-although collected more systematically than in earlier reports from anthropologists working with Iowa populations (Thu and Durrenberger, 1998) or a reporter in Nebraska (Johnsen, 2003) , were remarkably similar to the earlier reports in content and intensity. Because the changes in the agricultural industry that other states were facing and the issues reported by the residents in other studies are relatively similar, it is also likely that these residents would react in similar ways to those described in this study.
Procedure for Selecting Each Group of Respondents
Farmers. The farmers were selected by 2 primary means. The majority was from an Illinois Department of Agriculture list of farmers who filed a permit to construct or expand their operation in 1998 (Illinois Stewardship Alliance). In 5 counties, no farmer filed a permit during that year. In this instance, local agricultural extension agents were asked to identify a local farmer who had a LSSF. Fifty-two total farmers were identified. Consistent with the data for farmers at large, the farmers in the sample were Republican (78%), married (97%), male (100%), with a majority (71%) between the ages of 41 and 60. All had graduated from high school, and 38% had a college or graduate school degree.
Residents. Residents were identified from plat maps as living within a 1.5-mi radius of the farmers. Five residents or neighbors were found for each facility; in a few cases, the geographical area was expanded to reach the desired 5. Family members, primarily identified as those who shared a last name with the identified farmer, were removed from the pool of eligible candidates.
The residents were slightly more likely to be Democrats or independents than the farmers, although 48% described themselves as Republican. Both groups were likely to be married, with children, and had lived for a considerable portion of their lives in the community (Table 1) . The residents were slightly more likely to be female (20%), younger (26%) or older (28%) than the model age range for farmers (41-60 yr), and slightly less educated. The majority (72%) of the residents was raised on a farm and indicated that more than 25% of their friends and acquaintances were farmers (69%).
Activists. Names of activists were found through newspaper articles and included those who had spoken at town meetings, county board meetings, other community meetings, or were representatives of groups such as Families Against Rural Messes. Not all newspapers identified activists. In this case, no activists were contacted for the community. Thirty-one activists were identified.
Survey Procedures
Questionnaire items were developed on the importance of the swine industry and the potential problems associated with LSSF from the list of problems and benefits that the local newspapers reported over a 3-yr period (Reisner, 2005) . The questionnaire was pretested on a small sample (n = 12) of stakeholders and reviewed for accuracy and phrasing by scientists from the Department of Animal Science at the University of Illinois College of Agriculture, Consumer, and Environmental Sciences. Dillman's (2000) recommendations for distributing the survey instruments, including 5 total contacts, an initial cover letter before mailing the survey instrument, the first mailing of the instrument, a reminder postcard, a second mailing, and a follow-up telephone call were closely followed. The time period from initial mailing to the close of the survey was approximately 2 mo. The overall response rate for all surveyed groups was 72% (farmers, 67%; residents, 74%; activists, 68%).
Roughly one-fourth (26 out of the 109) of the survey sample who did not respond were contacted and asked for any negative reactions to the survey instrument. Only 2 individuals indicated any problem with the questionnaire content; one thought the questionnaire might hurt farmers, and another thought the questionnaire would help. The most common answers split reasonably evenly into 3 groups-people who thought they had sent the questionnaire in or said they had filled out portions of it, people who were disqualified for a variety of reasons, and people who said they were too busy to fill the questionnaire. None indicated a problem with survey content.
Analytical Framework
Statistical analyses were performed using SPSS (SPSS Inc., Chicago, IL). To determine significance of Number of respondents varies between a low of 172 to a high of 179 depending on the specific question.
differences among farmers, residents, and activists on opinion items, the Kruskal-Wallis test was used. The Mann-Whitney-U-test was used to run comparison tests between pairs. In addition, we performed several regression analyses to determine factors that affect the level of controversy. Because our dependent variable, the level of controversy, is a discrete multinomial choice variable (ordered from 0 to 10), an ordered probit approach was used in these analyses. Ordered probit models are used where the dependent variable are discrete and ordinal (Greene, 1997) . In these regression analyses the following general model is tested for several combinations of independent variables: C = β′X, where C stands for the level of controversy and X represents the vector of independent variables. The statistical package was Stata release 7 (StataCorp LP, College Station, TX). The following variables represent the best fit of all estimated models: C i = controversy reported by the resident i; X j 1i = number of years that the farmer j lived in the community; X j 2i = total number of conventional sources that farmer j reads; X j 3i = total number of alternative agricultural sources that farmer j reads; X j 4i = dummy variable for attending community meeting by farmer j related to resident i; X j 5i = dummy variable for lobbying by the farmer j related to resident i; X j 6i = dummy variable for giving away free pork by the farmer j; X 7i = attitude of the resident i toward the LSSF; X j 8i = index of scale of facility j related to resident i; and X 9i = odor reported by resident i.
Subscripts stand for residents and superscripts stand for farmers. In the community of each farmer, there are potentially up to 5 residents in our sample. For example, in the community of j = 1, with 3 residents, X 1 11 = X 1 12 = X 1 13 , and so on for the other variables with the superscript of j. The estimated model using these variables is shown in Table 7 . This table indicates that the model is significant at 99% level of significance and all estimated parameters are highly significant.
Significant Factors and Variables
Dependent Variable. The dependent variable was a multinomial choice variable ordered from 0 (no controversy) to 10 (extremely controversial).
Farmers' Characteristics and Their Actions.
Farmer characteristics tested included operation characteristics, community engagement, information sources, and background variables. Operation characteristics included whether the swine operation was new or an expansion on an existing operation, number and type of swine raised yearly (over a 5-yr period), and number of employees (for the swine operation). An index for total production of manure in year 2000 was used as a proxy for size of the operation. This index was constructed by multiplying average manure production per year for the number of sows, nursery pigs, and finisher hogs. Farmer background characteristics included age, sex, marital status, agricultural background, percentage of acquaintances and friends who were farmers, political affiliation, education, and years lived in current community.
Community engagement responses were coded as dummy variables for each of the following potential actions: attending a community meeting, writing a letter to the local newspaper, attending legislative hearings, lobbying for a bill in Springfield, participating in a public protest, giving testimony at a statewide hearing, and giving away free pork to members of the farmer's community. Information sources were self-reported contact with a variety of publications or organizations in 4 major categories: conventional agriculture sources (Illinois Department of Agriculture, extension meetings, University of Illinois scientists, PorkNet Web site, general farm magazines, swine industry magazines, Illinois Farm Bureau, Illinois Pork Council, and national agricultural organizations), local sources (newspapers, local farmers, neighbors, and church), alternative agriculture sources (sustainable agricultural groups, Illinois Stewardship, Families Against Rural Messes), and other sources (environmental magazines, animal activist magazines, national environmental organizations).
Resident Background Characteristics. These included age, sex, marital status, agricultural background, percentage of acquaintances and friends who were farmers, political affiliation, education, and years lived in current community. A support for facilities variable was also constructed from an ordered multinomial choice question, which asked respondents to rank their reaction to the swine facilities from 1 (completely positive) to 10 (completely negative).
Geographical Variables. There were 2 variables available in this category. The first one was distance between the location of each farm and location of its associated residents. The second one was self-reported frequency of smelling odor from the LSSF, a discrete multinomial variable, with 1 (daily), 2 (several times a week), 3 (several times a month), 4 (several times a year), and 5 (never smelling). Because these 2 variables were highly correlated, location was dropped.
Influence of Negative Claims in a Newspaper.
The ratio of pro-to anti-arguments for each newspaper was calculated from data on newspaper claims (Reisner, 2005) . The dominant newspaper in each community (a community consists of a farmer and his associated residents) was determined from newspaper circulation data; the ratio of pro-to anti-arguments of the dominant newspaper was assigned to all members of each community.
RESULTS AND DISCUSSION
A long line of agrarian studies has repeatedly shown the structure of farming to be significantly related to rural community health (e.g., Goldschmidt, 1947; Lobao, 1990) . Within this tradition, researchers have repeatedly found that sole-owner operator farmers are a significant portion of small-town middle class and as such are an important source of social capital, the social glue that form bonds of trust and reciprocity (Putnam, 2000) . Furthermore, sociologists have also found that the disruptive effect of conflict within small communities can last for years (Coleman, 1957; Albrecht et al., 1996) . It is therefore interesting and disturbing that one of the most clear and consistent findings of the study is that farmers and their nearby neighbors have distinctly different assessments of the importance of the swine industry to the Illinois economy, the impact of the swine facility on the environment, the community, and the amount of remaining hostility over the swine facilities; that there was a clear pattern of controversy in half of the communities; and that the controversy was significantly correlated with increased perceptions of negative impacts from swine facilities years after the facilities were expanded.
Importance of the Swine Industry to the Illinois Economy
To illustrate the pattern of disagreement between LSSF operators and their nearby neighbors, overall farmers with a LSSF were significantly more likely than residents or activists to consider the swine industry to be an important part of the Illinois economy (Table 2). Strong majorities of farmers agreed that largescale operations bring in more opportunities than problems, that rural communities lose income when hog operations move to other states, and that these types of operations are the future of the Illinois pork industry. Whereas the majority of farmers with LSSF indicated that large-scale operations did not control the swine market, that smaller operations could compete effectively with large scale operations, and that large-scale facilities were not driving small operations into bankruptcy, slim majorities of residents and larger majorities of activists said exactly the opposite (Table 2) .
Stakeholder Perceptions of Impact of LSSF, Including Reported Frequency of Odor from Swine Facilities
This pattern of disagreement between farmers and their neighbors extended to impacts, including odor assessment. Only a few (3%) of the farmers reported smelling odors from their facilities several times a week or more, while over 40% of their nearby neighbors reported detecting odors that often (Mann-Whitney U rank sum test (farmers and residents) 790, z = 5.390, significance = 0.000). Farmers were most likely to report smelling odors several times a year (53%) or never (27%). There was no significant difference between residents and activists (Mann-Whitney U rank sum test sum of ranks = 678.5, z = −0.512, not significant).
Regarding potential problems caused by LSSF, the most common distribution of responses was that about one-third of nearby neighbors indicated that they believed hog facilities caused a problem, about one-third indicated that they did not know one way or the other, and about one-third indicated that hogs farms did not cause a problem (Table 3 ). The clearest exception was a question about decreased property assessments. Nearly 60% of the respondents felt that homes near large scale hog farms probably or definitely lost value. Residents were notably closer to the activist position on the likelihood of LSSF causing environmental health problems than they were with farmers and significantly less likely than farmers to minimize the environmental effects of LSSF. 
Reaction to Swine Facilities
Only a small minority (less than 10%) of the residents or farmers, and no activists, believed that it was true or probably true that people in the community wanted LSSF (Table 4) . Farmers and residents also had virtually identical assessments on how much people were still resisting the hog farms. However, farmers were significantly more willing to say that people have accepted the hog farms. A solid majority of the residents and activists felt that "there was still a lot of resistance to LSSF", and over one-third of the residents and onehalf of the activists felt that people would still actively fight if they thought that there was a chance to get those facilities removed. Nevertheless, neighbors and activists agreed that the conversion of hog farms was, in essence, fait accompli. The majority (59%) of residents and activists (71%) thought that "nothing that people in the area say will make a lot of difference." Just over two-thirds of the residents and half of the activists thought that it was true, or most probably true, that large hog farms were not going to be removed "until there is an accident or people get sick". Residents' reactions indicate more resignation (hopelessness) than acceptance and suggest a reservoir of discomfort with the facilities that farmers are underestimating.
In summary, farmers and their nearby neighbors differ dramatically on the need for LSSF, including the community's need for income from these facilities, the negative impacts of LSSF including negative effects on property values and the environment, and the communities' acceptance of the swine facilities over time. Such systematic and substantive differences are indicative of competitive discourses concerning LSSF and community well-being: the agricultural discourse and the local (community) discourse. Discourses, as used here, are sets of relationships of ideas and practices that collectively establish what should be considered proper or correct action (Foucault, 1979; Fairclough, 1992) . As such, discourses define and justify a particular worldview, but in the case of competing discoursessuch as those seen in social movements-usually also identify a villain, that is, a group or groups whose actions are in the wrong (Benford and Hunt, 1992 ; McCaffrey and Keys, 2000; for specific examples, see Jasper and Nelkin, 1992, animal rights; Dowie, 1995, environ- Table 5 . Stakeholders' assessment of controversy over building large-scale swine facilities (LSSF), with Mann-Whitney U rank sum test by farmers and residents (FR), residents and activists (RA), farmers and activists (FA), z-test, and degree of significance Only those who indicated controversy in the community were eligible to respond to this question.
mentalism; Reisner, 2003 , genetic modification in agriculture). Openly competing discourses (that is, active controversy) also can have the effect of drawing potential sympathizers into active sympathizers, thus potentially hardening the divisions between movement groups (those supporting the movement and those opposing it; Meyers and Staggenborg, 1996) . One, the conflict can alert individuals that they are not alone in their opposition to the swine facility, and two, they can spread information about potential problems with facilities. In essence, then, social movement theory suggests that the presence of controversy (which would help validate opposition and spread information about opposition concerns) and assigning responsibility for that controversy would increase the degree to which residents felt that the LSSF would have negative impacts.
Controversy and LSSF
Slightly less than half of farmers (48%) and residents (42%) indicated that the building or expansion of LSSF had been controversial in the local area (Table 5 ). The mean level of reported controversy was relatively moderate, approximately midrange between the 2 extremes of least and most conflict. Most residents (activists excepted) indicated that the overt objections to expanding swine operations lasted for less than a year.
All surveyed residents thought that nearby residents had instigated the controversy connected with building or expanding nearby hog operations, a view also held by the majority of activists. The analysis clearly shows that conflict over large-scale swine farms is not due to "outsiders" or people with "lack of ties to agriculture". The survey respondents were, as would be expected from selecting nearby neighbors, largely agricultural; only a very few had no direct agricultural experience. In fact, a substantive percentage of the respondents (75%) were raised on a farm and had friends who were farmers (90%). Most were long-term residents of the community, a mean of 36 yr. Agricultural family background, work experience, or agricultural social ties did not make a significant difference in respondents' assessment of the costs or the benefits of LSSF. The activists were significantly more likely to be female than were residents (residents, 20% female; activists, 63% female) and to have worked full-time on a farm (residents, 36% full-time farm work; activists, 60%) but otherwise were not significantly different from residents on any of the general questions on age, marriage, number of years lived in the community, and political affiliation or on a series of questions that looked at experiences with and ties to people in agriculture.
Farmers, however, pinpointed other routes for the beginning of the conflict. Slightly more than one-third of the farmers said that opposition was begun by people who were new to the community or by a group of new and nearby neighbors (38%). Another one-third of all farmers blamed newspapers, whereas residents and activists were more likely to say that local newspapers smoothed over conflict. The importance of arguing that "outsiders" and "people who don't really understand agriculture" have been the main instigators of community resistance is that such arguments fundamentally misdirect potential remedial activities. In the outsiders argument, the "them-us" dividing line is knowledge. That is, those (of us) who know agriculture are in favor of large hog facilities and all others are essentially ignorant. However, the residents in this study have extensive backgrounds in agriculture and could not be considered ignorant or, in general, hostile to agriculture.
Characteristics of Community Residents-Final Model and Results
The available evidence supports the idea that the lower the initial controversy, the more positive the assessments of beneficial impacts and the lower the assessment of negative impacts, indicating the importance of working with the community to avoid or lower the initial controversy. In fact, only odor and controversy were consistently correlated with increased estimates of problems from LSSF (Table 6) , suggesting again the importance of minimizing odor emissions. Why odor, however, is related to stronger assessments of problems along a variety of dimensions is less clear. First, the farms with stronger odors could have more associated problems along other dimensions, perhaps indicating an overall lack of quality management. Second, odors could become indicators for other problems whether or not those other problems actually exist. Third, odor assessments could also be related to a recall problem associated with using a survey instrument in that the more that people see problems with hog farms, the more likely they are to be willing to indicate a high frequency of odors.
The numbers of valid observations in the model (Table 7) of factors influencing the level of controversy is 107; 28.5% of the variance in controversy is accounted for by the explanatory variables ( Table 7 ). The effect of the controversy surrounding the expansion or development of LSSF lasted far beyond the initial coverage of the building plans and was significantly correlated with respondents' assessments of various negative impacts from those facilities years later. The available evidence also supports the idea that community relationships are important in resolving or decreasing community conflict over large-scale swine operations. First, there is a significant and negative relationship between the controversy and numbers of years that the farmer lived in the community, indicating that farmers who have longer relationships with the community are given some measure of trust by community residents. It also means that new farmers entering into the community to build their facilities are faced with more controversy than the old farmers. The scale of production is positively correlated with the controversy with larger operations associated with greater levels of community reaction, although the variance explained is minimal. In addition, as expected, the greater the controversy, the more reports of odor from residents and activists.
Although the results are more ambiguous, the public face that farmers adopted also is significantly related to the amount of controversy. Farmers who attend community meetings face more controversy, a result that is most likely due to a certain level of controversy being a precondition of having the initial meeting. However, the model also suggests that farmers who are looking outward to community relations can lower the amount of controversy within the community. Specifically, farmers who lobby and give free pork have less controversy in their communities, whereas more insular farmers, such as those who are reading and listening most closely to a high number of conventional sources, face more controversy.
In conclusion, farmers are significantly more optimistic about the advantages of LSSF for farmers, the community, and the state than are residents or activists and are far more likely to downplay the potential negative impacts. Whereas residents and activists, as would be expected from these groups' strong agricultural connections, understand the economic constraints that swine producers are under, the large scale operations are, at least temporarily, eroding farmers' traditional base of support. The resistance and negative feelings about the swine facilities are not coming from outsiders or people who do not understand agriculture, but from residents. Farmers' actions in the community, however, do matter; residents are more tolerant of swine facilities when farmers are long-time residents and are active in the community.
